Ultra-rapid drug delivery in the oral cavity using ultrasound.
The delivery of therapeutics to the gastrointestinal (GI) mucosa remains primarily a function of diffusion and rapid delivery is a significant goal in drug delivery science. However, delivery is hindered by the molecular barrier properties of the mucosa, as well as environmental factors. We hypothesized that low-frequency ultrasound can overcome these barriers, achieving rapid delivery in an engineered, clinically-relevant system for buccal administration. The hand-held system enabled delivery of macromolecules in short, 60-s treatment times ex vivo. Tolerability of the prototype was demonstrated in awake, (unsedated) dogs. Finally, this technology enhanced the efficacy of the anti-inflammatory agent, budesonide, allowing for prophylactic treatment in a hamster model of oral inflammatory lesions in vivo. The capacity to deliver therapeutics in a targeted and rapid manner in a clinically-relevant form-factor presents an intriguing capability to expand the repertoire of therapeutics that can be applied topically in the mouth and beyond.